Introduction ¶1 Haben Girma is a recent graduate of Harvard Law School; she is deaf and blind. When asked about the role of technology in her learning, she replied:
One of the biggest issues is definitely technology, and the funny thing is, technology has the potential to make life so much easier. . . . [W] hat I want to stress to universities is that when they invest in new technologies, when they build online learning tools, think about accessibility because there are small changes [they] can make that would make it easily accessible to hundreds and hundreds of students. 1 Law schools would be wise to heed Girma's advice. The number of law students with sensory, motor, and cognitive impairments is increasing.
2 At the same time, online instruction is making inroads into legal education. 3 Course websites, e-texts, blogs, LibGuides, discussion forums, class Facebook pages, and other manifestations of the digitizing of legal education are cropping up more and more frequently. As Girma suggests, online instruction holds many promises for people with impairments. Digital information is nothing but 1s and 0s capable of being rendered in many different ways, including formats that reach the disabled. The tools exist that would allow disability to recede and usability to take center stage. Unfortunately, many educators who are developing materials for online instruction do not know what is needed or how the tools work. There is much to learn.
The State of Things: First Deaf-Blind Student at Harvard Law
Pursues Dreams, N.c. Pub. radio (Nov. 1 2013), transcript available at http://wunc.org/post/first-deaf-blind-student-harvard -law-pursues-dreams.
2. In 2011, more than 5000 students in law schools accredited by the American Bar Association (ABA) sought accommodations for a disability, an increase in both number and percentage over previous years. The number seeking accommodations in 2009-2010 was 4941. Not only did the raw number of accommodation-seeking students grow, but the percentage increased as well, even as the total number of law students went up. aba comm'N oN meNTal & PhYsical disabiliTY laW, aba disabiliTY sTaTisTics rePorT 1 (2011), available at http://www.americanbar.org/content/dam/aba /uncategorized/2011/20110314_aba_disability_statistics_report.authcheckdam.pdf. The number of students seeking accommodations is not the same as the number of students with disabilities, but since students do not have to identify themselves as disabled, the accommodations number is the statistic available. Given stigmas surrounding disability, the actual number of students with some level of disability is likely higher.
3. The ABA does not accredit any online JD programs, but a student seeking a JD may take up to twelve credits online (i.e., "distance education") according to ABA accreditation standard 306. am. bar a'ssN, 2013-2014 aba sTaNdards aNd rules oF Procedure For The aPProval oF laW schools 27 (2013) . ¶2 This article is a primer on the work needed to ensure that accessibility is achieved as law schools develop online instruction. It also explores the relationship between accessibility standards and the broader principles of universal design, concluding that universal design is an effective paradigm for approaching accessibility issues. Universal design is effective because it pursues usability, abating the concept of disability and the segregation that often accompanies it. ¶3 The section that follows sets the stage by recounting two scenarios from the Indiana University Robert H. McKinney School of Law, with discussion of the knowledge and implementation of accessibility features in online instructional materials. The next section provides an overview of various impairments and their effects on a user's experience of the online environment. Next is a review of the laws relevant to accessibility with attention to their potential application to online instruction, along with standards used to guide accessibility compliance. The article then explores the concept of universal design and its guiding principles, followed by a discussion of how to use the universal design principles to organize and better understand accessibility standards and practices. The final section briefly summarizes the discussion and encourages law librarians and professors to become knowledgeable and skilled in universal design for online materials to benefit all their students. ¶4 In 2011, the librarians at the Indiana University Robert H. McKinney School of Law began teaching legal research to second-year law students in a required, forcredit, online course. After many iterations, the course now consists of eight lessons. Each lesson contains several "pages" of text, graphics, and screencasts (some interactive, some not) covering the week's topic, followed by a research assignment. All materials are delivered online, and the answers to the assignment are recorded online through the university's learning management system (LMS).
For Want of Awareness
4 ¶5 Getting the course up and running, improving it, and keeping the material up to date has taken a tremendous amount of time. At first, it was all we could do to get the instruction ready and stay on top of the grading. Our earliest efforts to ensure accessibility involved simply making a print version of any slideshow presentations available. With growing awareness of the needs of the disabled, the requirements of the law, and the tools available for compliance, we have made great strides. ¶6 In January 2013, a law professor at Indiana University Robert H. McKinney School of Law began a class blog using Google's Blogger platform. He now uses a blog for each of his classes. The blogs contain posts regarding readings and upcom-4. Indiana University (IU) uses an LMS called Oncourse, a Sakai-based system made proprietary to IU. As of mid-2014, IU is beginning implementation of Canvas, which will incrementally replace Oncourse, but any LMS-specific observations in this article are based on use of Oncourse. Accessibility considerations are universal to all LMSs, although their handling will differ across platforms. Rather than exploring the details of accessibility accommodations in the various LMSs such as Blackboard and Desire2Learn, this article seeks to raise awareness and suggest generalized best practices, leaving implementation in specific contexts to the individual. ing discussions, reviews of material, assignments, and links to outside readings and news items. Students are encouraged to comment on his posts but are not required to. In addition, the professor requires students to submit written work. The professor then selects two of the written pieces and posts them anonymously on the blog along with his own constructive comments regarding both content and form. ¶7 The professor admits that he knew nothing about planning and designing for accessibility when he began his first class blog. As with so many of us, the idea simply never occurred to him. He had not, at least to his knowledge, ever had a student with visual, hearing, or motor impairments such that reading a blog would be difficult. He is now in the process of learning more about the tools available to ensure that his class blogs comply with accessibility standards.
¶8 In both these situations, concern about accessibility came very late in the process and required backtracking, reworking of material, and duplication (even triplication) of effort. This is not unusual. Consider, for example, the experience of the law librarians at the U.S. Supreme Court Library when Justice Sandra Day O'Connor hired Isaac Lidsky, a blind attorney, as her law clerk for the October 2008 term. 5 The Supreme Court had never had a visually impaired clerk before, and the librarians underwent a crash course in accessibility to make it possible for Lidsky to do his job. 6 In the end, they were quite successful in helping him, but their accessibility expertise came only in the wake of demand.
7 ¶9 Planning for accessibility in online materials ahead of time is both more efficient and more cost-effective in the long run. Our failure to plan ahead and achieve greater accessibility is due in part to a lack of awareness and involvement. Many of us creating online materials do not know the issues or the remedies. The following discussion may help alleviate this unfamiliarity so that online instructors will be better equipped to plan for accessibility at the outset.
Understanding Impairments ¶10 Disabilities vary widely and do not come with one-size-fits-all solutions. An instructor cannot begin to create materials with maximum usability without a sense of the range of impairments and assistive technologies. 6. The Supreme Court librarians quickly learned which document formats work with a JAWS screen reader and how to convert cleanly from one format to another, how difficult it is for a visually impaired person to navigate online forms, and what hassles are involved in trying to get electronic rather than print copies of some treatises. Id. at 3-5.
7. Fortunately for the rest of us, the librarians have shared their experiences so that we can learn ahead of time what they had to do on the fly. See id.
8. designing for accessibility, total blindness is not the only visual impairment to consider. Legal blindness exists when someone's visual acuity is 20/200 or less. Low vision is defined as visual acuity of 20/70 or less. Many people have difficulty distinguishing certain colors or contrasts, and some people respond to certain visual stimuli with seizures.
¶12 People with vision impairments may use a number of different technologies to assist them in accessing online materials. Screen readers, such as JAWS, 9 Hal, 10 VoiceOver 11 and Orca, 12 read text from web pages aloud to the user. 13 Those who read Braille may choose instead to use a refreshable Braille display, a device that "reads" the text on a web page and presents it to the user on the Braille device. These technologies rely on text, and to be fully effective there must be text equivalents for all non-decorative images-buttons, pictures, graphs, charts, and so on.
¶13 For those with low vision, magnification may be sufficient. This can be accomplished with a large monitor, software magnifiers such as Zoom Text, or simply using a low resolution such as 800 × 600 on a regular monitor. This must be taken into consideration when designing online materials.
¶14 Difficulty in distinguishing colors ranges from an inability to distinguish red and green, blue and yellow, dark shades of color from black, and nearly matching colors. Many meanings and distinctions in information can be conveyed by color, 14 but for those who cannot make these distinctions, the information is lost. Instructors creating online materials should not rely on color distinctions alone to convey information but rather pair color with other distinctions such as size, typeface, placement, and textual explanations.
¶15 Flickering and light patterns that can trigger seizures are generally the result of video included on a web page, for example, a video of a moving train where light and shadow flash back and forth. 15 The best solution to this is to include such videos only when they are essential to the instruction being conveyed. If a flickering video is essential, the next-best solution is to have it load in a stopped state and then include a warning at the top of the web page as well as an alternative description of the content for those who are unable to watch the video. 15. Seizure Disorders, Webaim, http://webaim.org/articles/seizure/ (last updated Oct. 12, 2012). ¶16 Some people include flashing effects on a web page to draw the viewer's attention to certain information. Designers now avoid this extra flicker as it is annoying to most users and dangerous to some.
Hearing Impairments ¶17 As with visual impairments, hearing impairments run along a spectrum as well, from total deafness to loss of hearing only within certain tonal ranges, with many variations in between. Captioning and transcripts of auditory material can help these students. Captioning is text that is synchronized to the audio track of a video, while transcripts exist outside the video and are not synchronized. Another distinction can be made between captions and subtitles. Subtitles are limited to spoken words, while captioning attempts to capture other sounds in addition to speech, such as laughter or music. 16 Another option is to include a sign language interpreter along with the video, though this is helpful only to those who understand sign language.
Mobility Impairments ¶18 Mobility impairments arise when a person loses range in or control over bodily motion. Causes of mobility impairments can include everything from arthritis to paralysis to missing limbs to Parkinson's disease. Those with mobility impairments may have difficulties using a mouse or a keyboard and use alternative technologies that mimic mouse or keyboard actions. These technologies are often a bit slower than a mouse or keyboard, so it is important to limit or eliminate anything relying on a timing effect. Precise navigation to small areas is also challenging. This translates to a need for hotspots that are as large as possible.
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Cognitive Impairments ¶19 Cognitive impairments are any kind of learning disability, perceptual disorder, or processing disorder. Examples include everything from dyslexia to an inability to distinguish between foreground and background. Attention deficit disorder and attention deficit hyperactivity disorder are increasingly common among students in higher education. 18 Principles of good design such as logical organization, readable text, strong contrast, and proper spacing go a long way in helping students with cognitive impairments. 19 Nonnative Language Speakers ¶20 While not a true impairment, being new to the language of the instructional material can certainly be a barrier to learning. Students whose native language differs from the content of the material may be unable to understand idioms, slang, or even straightforward text if it is rendered in certain fonts. They may also struggle to follow the spoken language in a video or a podcast due to speed, vocabulary, or the speaker's accent. Many of the techniques used to help those with hearing or cognitive impairments are useful to nonnative language speakers as well. For instance, captions and transcripts can help a student whose reading ability in the target language is better than her auditory ability. The same is true for logical organization, readable text, and clear navigation. ¶21 Several federal laws and numerous state laws address impairments by prohibiting discrimination and requiring accommodations. Of these, the Rehabilitation Act of 1973 and its 1998 amendments are the most relevant to online instruction in higher education. As discussed below, the Americans with Disabilities Act (ADA) and its amendments focus on access to physical rather than virtual spaces.
Accessibility Laws and Standards
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Most recently, the Twenty-first Century Communications and Video Accessibility Act of 2010 (CVAA) targets accessibility to digital content, but it applies to hardware, software, and video content producers and providers, and not, generally speaking, to colleges and universities.
¶22 There are also accessibility standards to follow. The most comprehensive and widely used are the Web Content Accessibility Guidelines (WCAG). The U.S. government has its own standards, and other institutions have issued simpler guidelines.
Section 504 of the Rehabilitation Act of 1973 ¶23 Although it did not garner the attention that other civil rights laws received, the Rehabilitation Act of 1973 was a milestone in the efforts to improve opportunities for the "handicapped." 21 26 Reasonable accommodations are those that ensure equal opportunity for participation and access to the benefits of the institution's programs without causing undue hardship for the institution. Undue hardship arises from accommodations that would (1) require fundamental changes to the nature of the educational program; (2) pose a safety risk to the individual or others; or (3) create an undue administrative or financial burden. 27 For example, in Southeastern Community College v. Davis, the U.S. Supreme Court held that a nursing school was allowed to deny admission to a deaf applicant because the program's requirements included a clinical phase. To accommodate the deaf student, the school would either have to provide constant supervision and assistance during this phase or eliminate the requirement. The court held that both of these options were too substantial to be required, though it left the door open for requiring lesser accommodations. 28 1998 Amendments to the Rehabilitation Act ¶26 In 1998, Congress amended section 508 (but not section 504) of the Rehabilitation Act to require that all federal agencies and departments ensure that all federal employees and members of the public seeking information from a federal entity have access to and use of electronic information regardless of any disability. Under this amended section 508, federal agencies and departments have to make sure that their websites, databases, portals, electronic documents, and all other electronic information are as equally accessible to the disabled as to the nondisabled. This provision leaves no doubt-at least for federal agencies and departmentsabout accessibility requirements and the Internet, filling a potential gap that had arisen with advances in technology that were inconceivable in 1973.
¶27 That said, these protections have not been specifically extended to entities receiving federal funding under section 504, leaving open the possibility for the argument (albeit small and unlikely to succeed) that a college or university is not required to make its electronic materials accessible. However, the language of section 504 reads: "No otherwise qualified individual with a disability . . . shall, solely by reason of her or his disability, be excluded from the participation in, be denied the benefits of, or be subjected to discrimination under any program or activity receiving Federal financial assistance . . . ."
30 A search for litigation on this issue returned no relevant appellate decisions, but the National Association for the Deaf filed a lawsuit in February 2015 against Harvard and MIT for failing to provide captioning in online video courses. The complaint asserts violations of both the Rehabilitation Act and the Americans with Disabilities Act. 31 If previous scholarship is on the mark, then there is little room for doubt that accessibility features in electronic instructional materials-along with websites, databases, and other electronic tools for learning-will be required, especially under the Rehabilitation Act.
32 These legal particulars, of course, do not even begin to address the pedagogical imperative to reach students with appropriate instruction.
Americans with Disabilities Act ¶28 The ADA was signed into law by President George H.W. Bush in 1990. At the time, the Internet was in a nascent state and was not considered by Congress as a source of discriminatory practices. The ADA, as a product of its time, focused on access to physical locations and in-person activities.
¶29 Under title II of the ADA, "no qualified individual with a disability shall, by reason of such disability, be excluded from participation in or be denied the benefits of the services, programs, or activities of a public entity, or be subjected to discrimination by any such entity." 33 State colleges and universities as well as community and city colleges fall under title II. In essence, the law extends the same protections provided by section 504 of the Rehabilitation Act, but does so regardless of federal funding.
¶30 Title III of the ADA prohibits disability discrimination on the part of public accommodations and services, even when privately owned. 34 To be subject to title III, an entity must affect commerce and fall into one of a several categories. Among these categories are private schools, both undergraduate and postgraduate. 35 Like section 504 of the Rehabilitation Act, the ADA requires schools to make reasonable accommodations for otherwise qualified individuals. These include "auxiliary aids and services" such that "no individual with a disability is excluded, denied services, segregated or otherwise treated differently than other individuals . . . unless the entity can demonstrate that taking such steps would fundamentally alter the nature of the good, service, facility, privilege, advantage, or accommodation being offered or would result in an undue burden." 36 ¶31 Despite similarities to the Rehabilitation Act, the applicability of the ADA to websites and other electronic information sources has been debated due to the ADA's emphasis on physical location. In Young v. Facebook, 37 the district court held that Facebook was not required to provide accommodations because it was a virtual space with no nexus to a physical space. Similarly, in National Federation of the Blind v. Target Corp., 38 the court held that the plaintiff had stated a claim under title III of the ADA regarding the lack of accessibility of Target's website, but only insofar as the inaccessibility "impedes the full and equal enjoyment of goods and services offered in Target stores. To the extent that Target.com offers information and services unconnected to Target stores, which do not affect the enjoyment of goods and services offered in Target stores, the plaintiffs fail to state a claim . . . ."
39 How these rulings play out in the suit against Harvard and MIT remains to be seen.
2008 Amendments to the ADA ¶32 When crafting the original ADA, Congress used the definition of disability that had been used for nearly two decades in the Rehabilitation Act. Courts, however, construed the ADA definition more narrowly. For example, in Sutton v. United Air Lines, the U.S. Supreme Court stated that the existence of a disability was to be determined in its mitigated state. 40 As a result, a person whose disability can be ameliorated may be determined not to have a disability. Three years later, in Toyota Motor Manufacturing, Kentucky v. Williams, the Supreme Court also declared that the standard for determining the existence of a disability must be a demanding one. 41 This declaration led many lower courts to find a lack of disability, never reaching the issue of discrimination.
¶33 The ADA Amendments Act of 2008 (ADAAA) was designed to overturn these decisions and reestablish a broad interpretation for the definition of disability. 42 The amendments retained the basic definition of "disability" as an "impairment that substantially limits one or more major life activities, a record of such an impairment, or being regarded as having such an impairment," but it changed the interpretations of several terms in this definition. One of these was "major life activities." In a nonexclusive list, Congress included "caring for oneself, performing manual tasks, seeing, hearing, eating, sleeping, walking, standing, lifting, bending, speaking, breathing, learning, reading, concentrating, thinking, communicating, and working." 43 The amendments do not mention Internet use or electronic communication as major life activities. Arguably learning, reading, communicating, and perhaps even thinking now require appropriate access to electronic information resources, but as evidenced by the Young v. Facebook and National Federation of the Blind v. Target decisions, this broad definition of disability does not displace the requirement of a nexus with a physical place.
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Twenty-first Century Communications and Video Accessibility Act of 2010 ¶34 Two years after the ADAAA, President Obama signed the CVAA into law. 45 This law begins to establish the rights of those with disabilities to access and use the Internet. Title I of the CVAA focuses on communications services and equipment, requiring that virtually all communication software (e.g., Internet browsers, instant messaging services) and hardware (e.g., smartphones, tablets) be made accessible to all users, with special attention paid to video playback and emergency information capabilities. As an example, Internet browsers on phones must be accessible to the visually impaired. 46 Title II of the CVAA requires captioning on all video shown online if the video was first shown on television. In addition, all devices with Internet connectivity, regardless of size, must be capable of displaying closed captioning and other available video description. 47 At this point, video created exclusively for communication via the Internet is exempted from the captioning requirements.
¶35 Since the CVAA is directed primarily at hardware, software, and television producers, the law does not have significant legal impact on creators of online 41 education materials, but it does set targets with which we can comply. Consider a video-a lecture or a screencast-created by a professor for use in an online class. Both best practices and section 504 of the Rehabilitation Act indicate that the professor should provide a text alternative for the audio track. From my own experience, I know that a transcript is a relatively easy solution. However, under the CVAA, the audio alternative of choice is captioning instead of a transcript. Furthermore, this captioning is expected to match the quality of that done for television in terms of "completeness, placement, accuracy, and timing." 48 Under already existing rules for television captioning, the user must be able to control captions' text color and opacity, size, font, background color and opacity, character edge attributes, and window color. 49 To do this in videos created for an online class would likely take considerable work and depend on the sophistication of the video presentation software, but perhaps we can use these rules as an ideal for which to strive as we develop our awareness and skills to create the best experience for the student with audio limitations. Industry Standards: Quality Matters, WCAG 2.0, Section 508 ¶37 Many universities and other educational institutions, including my home institution of Indiana University, have adopted the Quality Matters (QM) rubric to guide the planning, designing, and reviewing of online courses. Standard 8 of the QM rubric addresses accessibility issues with only the most basic guidance in four specific areas of review. 54 ¶38 Within the scope of the first of these standards is the requirement that the instructor set up the course within an accessible learning management system (LMS). Furthermore, the instructor should provide information regarding the accessibility of the course materials and how to seek accommodation if any part is not accessible.
¶39 The second, third, and fourth areas of review get to substantive design and content issues. Standard 8.3 is the most basic, incorporating design principles regarding layout, colors, fonts, and formatting as well as writing style. Standard 8.2 is the usual requirement to create text equivalents for all non-textual content (e.g., audio, video, images, and graphics). Then, standard 8.4 encourages designing for assistive technologies. The annotations in the QM rubric explain that this incorporates aspects such as navigation, metadata, and meaningful links.
55 ¶40 The QM standard is valuable as a baseline check, especially for those instructors who are new to accessibility concerns, but it does not provide the guidance necessary to ensure that online materials are fully accessible. Fortunately, more specific standards are available.
¶41 WCAG 1.0 was published and recommended to website and online content developers in 1999 by the W3C's Web Accessibility Initiative (WAI).
56 WCAG 2.0 followed in 2008. 57 The WCAG built on multiple sets of earlier guidelines written in the 1990s. Today, the WCAG are the primary standards by which accessibility compliance is planned, implemented, and measured. They have been adopted by the International Standards Organization, 58 70. These regulations are as follows:
(a) A text equivalent for every non-text element shall be provided (e.g., via "alt," "longdesc," or in element content). (k) A text-only page, with equivalent information or functionality, shall be provided to make a web site comply with the provisions of this part, when compliance cannot be accomplished in any other way. The content of the text-only page shall be updated whenever the primary page changes. (l) When pages utilize scripting languages to display content, or to create interface elements, the information provided by the script shall be identified with functional text that can be read by assistive technology.
(m) When a web page requires that an applet, plug-in or other application be present on the client system to interpret page content, the page must provide a link to a plug-in or applet that complies with §1194.21(a) through (l).
(n) When electronic forms are designed to be completed on-line, the form shall allow people using assistive technology to access the information, field elements, and functionality required for completion and submission of the form, including all directions and cues. and has been since 2010 when the first draft of the proposed new rules was published. 72 The new section 508 standards were expected in 2014. 73 WCAG 2.0 is rumored to be a strong influence on the refreshed standards, as the Access Board wants the section 508 regulations to be as compatible as possible with global standards. 74 Universal Design ¶45 Laws and standards are helpful, but they do not solve everything. For instance, despite the fact that the United States has "the most comprehensive legislative approach to accessibility in the world," 75 implementation is weak and leaves gaping inaccessible holes. For example, a study of federal websites found that ninety percent of federal home pages did not comply with section 508 of the Rehabilitation Act. To make matters even worse, the federal compliance website itself (section508.gov) did not comply after its redesign in 2010.
76 ¶46 As for the standards, QM standard 8, while geared specifically toward online education, is simplistic and leaves many areas unaddressed. WCAG 2.0 is the gold standard, but its guidelines are extensive, complex, and highly technical in certain areas, leaving nonexperts confused. The section 508 regulations are somewhat dated and do not include more universal considerations such as layout, readability, and minimal distractions. In addition, they are in the process of revision and will soon be changing.
¶47 The paradigm of universal design can help us cope with confusion as we wade through the laws and standards. 77 Universal design is based on the idea that environments (virtual or physical) can be designed from the outset to accommodate all comers with the effect that any impairments are no longer barriers. In addition, the design is so usable that everyone benefits. Curb cuts offer an example of universal design in the built environment. It is not only those in wheelchairs who benefit from curb cuts; parents with strollers, pedestrians with groceries, travelers with suitcases, and commuters on bicycles all navigate the sidewalks and streets more easily thanks to this "accommodation." Closed captioning has had similar "unexpected" benefits. Not only can the hearing impaired enjoy television and movies, but people running on treadmills, waiting in airports, or watching a foreign film all benefit as well.
¶48 The reverse is also true: difficult designs challenge everyone. Consider nesting "fly-out" menus-those drop-down menus where submenus expand to the side when you hover over an item. Network's "The Old New Thing" blog, explains, fly-out nesting menus turn navigation "into one of those mouse dexterity games where you have to guide your character through a maze without hitting any of the walls or you die and have to start over." 78 For those with vision or motor skill impairments, the maze might as well be a labyrinth with walls that are continually shifting.
¶49 Robert Mace, an architect, is credited as the originator of "universal design," at least as an articulated design theory. 79 Mace's work grew out of firsthand experience. At age nine, Mace contracted polio and spent the rest of his days in a wheelchair. 80 Mace defined universal design as "[t]he design of products and environments to be usable by all people, to the greatest extent possible, without the need for adaptation or specialized design." 81 Although Mace's definition has been criticized as simplistic, 82 its foundational idea-that good design benefits most people regardless of their particularities-is profound in its simplicity yet rich in challenges:
The goal of universal design extends beyond eliminating discrimination toward people with disabilities. A universal design benefits everyone or, at least, a large majority. Moreover, to avoid stigma, it engages the aesthetic realm as well as the pragmatic because it has to appeal to everyone. Universal design is about dealing with barriers as artists or scientists would. It demands creative thinking and a change in perspective. It is not sufficient merely to apply design criteria in accessibility regulations in a mechanistic way. Often a change in perspective is needed.
83 ¶50 Perhaps the most profound realization in universal design is that people are labeled as "disabled" when the environment in which they must function does not suit their abilities. When we design environments for universal use, the meaning of "disabled" begins to disappear. Take, for example, the Hall of Remembrance at the Holocaust Memorial in Washington, D.C. The Hall is a sunken space, and the design includes only stairs to reach the floor of the Hall. A lift has been installed in rather obtrusive fashion, but does not fit well because it was not planned as part of the design. Should "you enter during a quiet part of [a] ceremony, all eyes would be on you as you use this lift, and its noise would ruin the spirituality of the event. You would become a spectacle, the object of pity and/or annoyance." 84 an environment where "accessibility features" are so much part of the design that no one has to experience the ostracism of "disability." 86 Putting It into Practice ¶51 The Center for Universal Design at North Carolina State University, founded by Ronald Mace, urges seven principles of universal design: equitability, flexibility, simplicity, perceptibility, tolerance for error, low physical demands, and provision of appropriate size and space. 87 These principles can help us make sense of the many accessibility standards by providing a concrete and meaningful framework.
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Equitable Use ¶52 The principle of equitable use suggests that materials be designed so that everyone can make use of the same interface and features. Practices that fall under this principle include the following.
Information on Accommodations ¶53 Information on accessibility features should be made available to everyone up front and in one location. This provides all students with an idea of how the various materials can work in a variety of situations, increasing students' options and allowing them the greatest possible flexibility. Information to make available can include how to navigate the site, what browsers work best, how to access video transcripts or print versions of online quizzes, how to control timed media, and when audio is present and how to turn it on or off.
¶54 Some of the accessibility features in online instruction will be expected and obvious to the students who need them most, but for nonobvious features or for students who might benefit from obvious features but not normally use them, instructors can communicate their availability in situ as well as in separate documentation. For example, in the materials for the online legal research class discussed above, 89 when a video is embedded on a page, I add a well-labeled link that opens the video in a new window where the display will be larger. I also spell out how to get to text equivalents of the audio. The paragraph preceding the video reads, "You can view the presentation on this page or, for easier viewing, go full screen in a separate window. In the presentation player itself, the Notes tab contains the text of the audio, and a print version is available under Resources." The line below then contains a second link-Open video in a new window/tab-in case the first is overlooked.
Judicious Use of Features Within an LMS ¶55
Online classes are typically housed within a LMS. Most instructors do not control the basic functioning of the LMS, though which features are used within a class can be at the instructor's discretion. Some features may be problematic for those with impairments. These include chats, wikis, quizzes, LMS e-mail, databases, forums, and anything where students have to fill out form-like objects.
¶56 In 2011, four university experts evaluated accessibility across four LMSs: Blackboard, Desire2Learn, Moodle, and Sakai. The evaluation, although not a fully comprehensive accessibility review, looked at many commonly used features including login, navigation, tools, and customization. Each LMS was satisfactory in some features and less so in others, and they each offered different strengths and weaknesses. As explained by the study's authors, "the goal of this evaluation is not to rate or rank these LMS for accessibility but to educate the public and product development teams about how the presence or absence of certain key usability/ accessibility features can significantly impact users' experience." The authors also link accessibility to the broader approach of universal design, focusing on usability as an essential consideration. This study offers invaluable information about each of the four LMSs (in their 2011 versions) and provides a cadre of questions to ask as you explore the accessibility and usability of features in your LMS.
90
Text Alternatives ¶57 Generally speaking, text should be the primary means of conveying information online because it works well with all technologies. Sometimes, of course, images and graphics are worth a thousand words. For images (photos, charts, graphics, etc.) with instructional content, the best practice is to provide alternative text that a screen reader will read. Most content editors have a space where this text belongs when you add an image that is then translated into an "alt" tag in the HTML underlying your material. 91 See Figure 1 . ¶58 Alternative text descriptions are intended to be relatively brief, but some images-charts or graphs-may need longer descriptions. The best way to make longer descriptions available has been hotly debated in web development circles, and resolution is still pending as markup languages, Internet browsers, and screen readers evolve. Alternative Text for an Instructional Image ¶59 If the image is for visual effect only, best practices suggest that no alternative text be used. Instead, leave the "alt" value null. 92 This way, a screen reader will ignore the image completely, and the user will not waste his or her time on irrelevancies.
¶60 Similarly, captioning images increases their value to every user. Most users do not have text readers that will read the alt-text fields, but a visible caption on every image can exploit a teachable moment to the fullest. Also, give images and graphics unique identifiers (e.g., Figure 1 ) in the captions. Use these identifiers in the text when discussing the information in the image. This is universally more effective than using location references such "above" or "below." 93 Text-Based Menus and Other Items ¶61 Make sure all menus, form items, and similar elements are text-based rather than images or at least have alt-text that is easy to follow. Text readers cannot read images. This may be acceptable for images that are for visual effect only, but it is a showstopper if your menus, form items, links, and other essential items are images rather than text.
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Alternatives for "Time-Based Media" ¶62 The term "time-based media," which is used in accessibility standards and literature, refers to audio and video materials. These may be prerecorded or live and include both passive and interactive formats. At the most basic level, an instructor needs to provide transcripts or captioning. Other alternatives include audio descriptions of video action and sign language interpretation.
94 Figure 2 shows how we have included the transcript in real time with the video, though with less precision than true captioning. We are able to do this using Articulate Storyline, an e-learning content authoring software.
Alternative Navigation ¶63 Due to mobility disabilities or personal preference, students may be navigating with keyboard strokes rather than a mouse. Keystrokes for navigation are likely handled by the LMS, but it is worth double-checking. If you add your own navigation, keystroke equivalents are an important addition. Transcript Available in Real Time with Video Using Articulate Storyline attention to labeling and order is required. 95 For example, each element on a form needs to have a unique label in the form's code that describes the element. A screen reader can then read this label when the focus is on the form element. 96 Placing the form elements and their labels in a logical order also allows a visually impaired user to make sense of the form as read by the screen reader. Tables of data require descriptive labels as well so that the columns and rows are meaningful. 97 Tables should not simply be added as images as this renders the data inaccessible to a screen reader.
¶65 PDFs pose challenges because they are essentially image-based files. The International Standards Organization implemented the PDF/UA standard (ISO 14289-1:2012) in July 2012. This standard "describes the required and prohibited components and the conditions governing their inclusion in or exclusion from a PDF file in order for the file to be available to the widest possible audience, including those with disabilities." 98 ¶66 To increase accessibility required by the PDF/UA standard, PDFs can be tagged much like HTML files. Tags indicate the logical structure and semantics of a document: sections, chapters, headings, paragraphs. Tags help identify images and other graphics and provide alternative text for these items. They build accessibility into tables and forms. Tagging also makes text and image reflow possible when a page size is changed and helps with tasks like searching, spell-checking, and exporting to other formats. 99 Tagging can be done using Adobe Acrobat Pro 100 or other PDF creators. Add-ins are available as well that can help tag PDFs and audit for accessibility. 101 Other software such as word processors, presentation builders, and spreadsheets often allow for saving a document as a tagged PDF as well.
102 ¶67 Dynamic content such as JavaScript-enabled controls also requires special handling. Generally, these elements will not be essential to online instruction, can be presented in more accessible formats, or will be handled by the LMS, but guidance for making them accessible is available if needed. 103 ¶68 To be flexible, online materials must be designed so that students can access them in multiple ways. This can mean anything from ensuring that users can control the display of colors and fonts to designing so that students can use the materials on tablets and smartphones as well as laptops and desktops.
Separation Between Content and Presentation ¶69 As long as humans have been sharing information, we have been distinguishing between content and presentation. The cave paintings at Lascaux are one choice as to presentation of the day's adventure while a tale of the hunt shared around a fire is another. In the online realm, the division between content and presentation is especially powerful because it allows the user to control presentation if so desired. Using proper techniques, online instructors can create content along with default presentation choices and yet still allow users with unique needs to override the presentation defaults without affecting the content.
¶70 The first step is to use "styles" rather than hard-coded text formatting to create headings and other structural cues within your content. An instructor uses text formatting when she creates a heading by selecting the text and then using the formatting options to change to a new font, increase the font size, and make the text bold. Unfortunately, screen readers do not pick up the logical difference between this formatted text and the text of the subsequent paragraph or any other text. The better practice to select the text and apply a style such as "Heading 1" or "Heading 2." This adds an unseen tag to the text. This tag tells a browser to use display setting for Heading 1 on that bit of text, and a screen reader will use the tag to communicate the structure of the material. Most text editors offer tags in a menu of choices: Title, Subtitle, Heading 1, Heading 2, Heading 3, Paragraph, and so on.
104 ¶71 Text formatting such as bold or italic should be used when only the appearance is meaningful, not the organizational structure. Examples include italicized foreign words or titles in a citation or emphasis of certain phrases.
¶72 Browsers have certain default settings that determine how the tagged content appears. Disabled students can adjust these settings to suit their own needs. The appearance can also be changed and controlled with separate style sheets created in a coding language such as Cascading Style Sheets (CSS). 105 See Figure 3 . Style sheets make it possible for an instructor to create a certain consistent appearance for most students while still allowing disabled students the freedom to create their own appearance. Styles are also a boon for an instructor since they allow global changes in appearance to be made easily with a few keystrokes. Multiple Formats ¶73 The principle of flexibility also requires that online materials keep up with technological changes. The past few years have seen a remarkable increase in the use of mobile devices among students. Computer labs where all the software is tightly controlled by IT are dwindling and being replaced by a proliferation of laptops, tablets, and smartphones. Online instructors need to ensure that their materials can be used on all these devices. As an example, a screencast for a legal research class may need to be published as a Flash file, an MP4, and possibly others as well.
Simplicity ¶74 Google revolutionized search interfaces when it reduced the concept of an Internet search screen to a white screen adorned with nothing but an attractive logo and a search bar. The simplicity was breathtaking-so easy, so intuitive, so consistent. The only thing that changes is the Google Doodle. With the underlying simplicity of the page intact, users can enjoy the quirky surprise of the Google Doodle without losing their bearings. Simplicity is key in universal design because it always leads to greater accessibility while leaving opportunities for sensory appeal.
Consistent Design, Structure, Navigation ¶75 When designing an online course or online materials, keep both the structure and the appearance clean, logical, and consistent. The structure of the information should be so clear that students can focus on the content without having to find their way through a mass of information.
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A Brief CSS File with Matching Output ¶76 Likewise, navigation should be explicit, straightforward, and logical. Navigation bars or panels should be the same on all pages and should always include a link to the home page. Most navigation options exist in the LMS rather than in the materials themselves. This means that an instructor may have choices about which navigation options appear in the navigation bars or panels but does not have to worry about the coding. However, if coding is necessary, best practices dictate that navigation menus be built from unordered lists and be introduced by a heading. This makes it possible for screen readers to identify and read the navigation links properly. 106 Also, if navigation links use images such as buttons rather than plain text, be sure to include alternative text.
¶77 Finally, in addition to structure and navigation, the design of materials should be consistent throughout. Typeface, font size, use of color-all these design choices need to carry through all materials. This can be difficult, especially as materials get used from one semester to the next and as new material is created. Style sheets that apply styles across multiple pages can help alleviate this challenge. So too can old-fashioned checklists, especially for embedded material such as videos, graphics, or screenshots.
Clear, Specific Instructions ¶78 Like consistent design, providing clear, well-formatted, and easy-to-find instructions such as syllabi, assignments, and expectations benefits everyone. Figure 4 shows the instructions that accompany the links provided for every assignment in an online class. The paragraph explains what each link is for and suggests how to use the materials at each link. The links themselves repeat what they link to and clarify which one will take students to a PDF that they can print and which one will let them submit answers. 
Links with Instructive Text
106. See Rangin, supra note 88, at "Course Organization and Navigation." ¶79 It may seem like overkill to include an indication that the print version is a PDF rather than a Word document or some other text document. In fact, this kind of forewarning helps those students using screen readers know what to expect when they click. Screen readers are sensitive to file formats (as noted above, PDFs can cause problems for screen readers if not properly tagged), and best practices indicate that information about format is best given before the link is clicked. ¶80 We are all easily distracted in the online environment, but some impairments make distractions even more problematic. Best practices in accessibility prescribe reducing distractions as much as possible: set apart links to further information, do not include anything flashing or flickering, reduce unnecessary clipart, ensure that time-based media (video and audio) are not set to start automatically. To achieve this last item, the presentation videos in our online class now include an initial screen with a Play button on it (no Play button is available on the player itself). This Play button is a hotspot that links to the next page where the presentation actually begins. Nothing happens until the Play button is clicked.
No Distractions
Perceptibility ¶81 The principle of perceptibility goes hand in hand with that of simplicity. These two form the core of the universalness in universal design for online learning because they so clearly benefit everyone.
Readable Language ¶82 Much has been written about "writing to be understood," especially in the legal field. 107 In an online environment where it can be is easy to lose track of structure and location, readability is especially important. Avoid or explain lingo, keep sentences relatively short, and use plenty of hierarchical indicators.
¶83 For large amounts of online text, sans serif fonts are preferred, and the default size (generally 16 pt in most web browsers) should be used. Captions and labels can be smaller; titles and headings can be larger. Titles and headings can also make use of serif fonts, though script or fanciful fonts are best avoided.
¶84 It is also recommended that lines of text be roughly 50 to 75 characters long. 108 A typical line of text in Law Library Journal runs between 80 and 85 characters, including spaces. Estimates on the perfect range vary somewhat, but it is safest not to exceed 100 characters per line for online sustained reading material. 109 to make a certain element bigger and bolder, make it considerably bigger and bolder rather than just slightly so.
¶89 Hearkening back to the scenario of the law professor's class blog, contrast was an issue with the blog as originally created. The professor had chosen a template that used dark gray text on a medium to light gray background. The result was very muted and elegant but difficult for sustained reading or for anyone with vision impairments. Fortunately, this was easy to change in Blogger, and he now uses a very dark gray text on a white background.
¶90 Proximity builds on contrast by using filled spaces and negative spaces to communicate meaning. Proximity is the idea that things near one another are related while things that are separated from one another are less or not related. An easy example is an address, a phone number, and an e-mail. Typically, these items are together on a page or a business card because they are all the same kind of information. In online instructional materials, a bulleted list of topics covered on the page might be listed at the top followed by white space before the actual content begins, creating a group of related items separated from the rest of the information. Proximity is also helpful in clarifying which lessons go with which topic, as in Figure 5.
¶91 Alignment both creates balance and provides our eyes with signals as to the structure and flow of elements on a page. This does not mean that everything on the page must adhere to the left side. Balance is sometimes created through a combination of aligning the edges of some elements while offsetting another element. The key is that all elements are visually tied to other elements on the page. 113 ¶92 For many people, the default is to center an element on the page. This is effective when there is very little on the page and what is there makes a powerful statement or visual effect. Google's search page is a good example. Center alignments are weak for text and multiple elements. There are no hard edges for our eyes to follow, and the text is difficult to read.
¶93 The tried-and-true left alignment may seem boring, but it gives our eye a strong line indicating the beginning of the text, and it is easy to scan. Left alignment should always be used for sustained reading text, at least in cultures that read left to right. Right alignment is also strong, but because we read left to right, it is not effective for anything other than short bursts of text. Right alignment makes text stand out and seem unique. It is effective for callouts and quotes.
114 ¶94 Repetition of design features helps users know what to expect. Many different kinds of repetition help us navigate and understand online instructional materials. For example, place the same Next, Back, and Home buttons on every page. Use the same typeface and size for every page title. Place the same kind of frame around every image. Another layer of repetition is to use an icon that means "This is important!" and place this icon next to every key idea.
¶95 Repetition of purely decorative features can create a sense of unity and flow as well. Websites will often repeat a color scheme or logo on every page of their sites so that users know they are still within that particular website. Similarly, we chose to use crimson backgrounds for every title and top-level heading in our instructional materials. Not only does this allow students to identify the structure of the page quickly, but it also creates a familiar "look and feel" that lets students know they are still within the lesson. 115 Tolerance for Error ¶96 The frustration felt when you hit the wrong button or press the wrong key and disaster strikes is surely universal, as is the relief when those mistakes can be undone. People with impairments may be more likely to experience unintended Using Proximity to Clearly List Topics and Lessons interactions with online materials. Good design allows for unintended actions and reduces the consequences of mistakes. The following practices help achieve this:
• Ensure that the navigation allows for both forward and backward movement.
• •
Create large target areas for any necessary clicking such as buttons, links, and menus.
• • Use simple menus with little to no nesting.
Create or enable verification for risky actions.
• • Always provide confirmation of submissions.
Low Physical Demands ¶97 Although it may seem that the online realm has minimal physical demands by its very nature, this principle prompts consideration of fine motor and cognitive stamina and fatigue. Reading online or watching instructional videos and recorded lectures is fatiguing, even after ten or fifteen minutes. Clicking and typing can be tiring as well, especially if a student has motor impairments. Generally, materials need to be divided into manageable portions so that a student can regulate his or her own pace. Structure the materials along natural breaking points to facilitate pacing.
Appropriate Space and Size for Use ¶98 The final principle of universal design may also seem less relevant in the online realm than in the material realm, but it serves as the logical conclusion of the work done under the other six principles and can act as a checkpoint. Have we allowed for flexible approaches? Have we made text, navigation controls, and target areas large enough? Is information spaced and paced appropriately? Does our layout allow for intuitive use and easy reading? Have we created consistency and predictability? Have we left room for the user to control the digital environment? The end result is online instructional materials that are appropriate for use by everyone.
Conclusion ¶99 A sea change is about to occur in legal education as mainstream, ABAaccredited schools implement more online classes. Among the many challenges that will follow is the need to ensure that these online classes are accessible to students with visual, hearing, or mobility impairments.
¶100 The law does not yet explicitly require online classes to meet standards of universal access, but this may soon change. 116 Furthermore, the CVAA signals that 116. See supra ¶ 27; Golden, supra note 32, at 411 (concluding that "where the Internet and disability law's applicability to institutions of higher education intersect, the result should be clear: colleges and universities have an undeniable legal obligation to make their programs and services accessible to students with disabilities.").
the law is reaching further to ensure equitable access to online materials. The writing is on the wall.
¶101 Many law librarians and professors do not have the knowledge needed to ensure that their online classes are accessible. Even when they do have the knowledge, it takes time to implement everything that can be done. Although some instructors may receive technical support that makes the process easier, many are left to their own devices. Either way, a working knowledge of the considerations that must go into ensuring accessibility is beneficial. Law librarians and professors with the necessary knowledge are likely to make better decisions in designing and creating online materials.
¶102 Standards exist for such materials, but they can be difficult to understand and apply. When we use principles of universal design to guide the creation of online materials that everyone can use, the end result is a more holistic approach that gives shape and meaning to the technical standards. Not only does the purpose of the standards come through more clearly, but the standards are also enriched with a more design-centered focus that seeks effectiveness in form as well as function.
¶103 Perhaps the most meaningful aspect of universal design, both rhetorically and actually, is that people with "impairments" are not singled out for accommodation. Instead, we are all end users, regardless of abilities, and the design of our environments benefits us all. Disability begins to disappear.
117 By viewing the laws and technical standards of accessibility through this lens, we may, in the end, be better able to achieve not only the pedagogy but also the equality of information that is part of librarianship's ethos.
